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Electrophoretic preparation and antibiosis mechanism of antibacterial 


peptide MDL-2 from Musca domestica larvae 

GONG Xia'[] HU Shu-Kai?[] LE Guo-Weif] 1. Department of Food Science[] Shanghai Business School[] 
Shanghai 200235[] China[] 2. Shandong Business Vocational Institute[] Yantail] Shandong 264025[] China[] 3. 
School of Food Science[] Southern Yangtze University[] Wuxi[] Jiangsu 214036[] China[] 

Abstract[] The immunized hemolymph was produced from Musca domestica larvae by the induction of injury 
and bacteria infection. The antibacterial peptide was purified by means of boiled water bath[] dialysis and 
concentration[] Tricine-SDS-PAGE preparation] retrieval and renaturing of peptides. The result of amino acid 
analysis showed that the molecule weight of antibacterial peptidd] MDL-2[] was 11 kD. It contained abundant 
Prol] Gly and alkaline amino acids[] which had activity against Gram-positive bacterial] S. aureus and Gram- 
negative bacterial] E. coli. Electrophrosis was proved an effective way to prepare antibacterial peptides. The 
circular dichroism spectra of antibacterial peptide MDL-2 in different solutions was analyzed. The antibacterial 
mechanism was primarily studied through observing permeability and morphological changes of bacterial cells. 
The results showed that MDL-2 caused a series of pathological changes to bacteria. Transmisson electron 
microscopy showed that MDL-2 was located in the plasma membrane. MDL-2 combined with bacterial cells by 
static electricity gravitation at the early stage[] then resulted a flexible amphipathic spatial conformation[] 
interacted with the plasma membrane[] disturbed ordered arrangement of membrane lipid and changed 
permeabilityL] thus irregular holes appeared on the plasma membrane and the cytoplasmic contents leaked out[] 
so that metabolism system of bacteria was disturbed. Finally[] bacteria were disintegrated into small fragments 
and died. 

Key words[] Musca domestica[] antibacterial peptide[] electrophoretic preparation[] ultrastructure[] antibacterial 
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Fig. 1 Protein differential expression electropherogram 
of Musca domestica larvae hemolymph 
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Fig. 2 Antibacterial effect of MDL-4] 0.164 mg/mll] against Escherichia coll] al] and Staphylococcus aureus] b] 
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Table 1 Amino acid composition of antibacterial peptide MDL-2 
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Amino acid Content] pmol/L] Residues Amino acid Content] pmol/L] Residues 
Asx” 6.65 4 Val 10.04 6 
Glx* 7.09 6 Met - 0 
Ser 15.90 9 Phe 6.05 6 
His 2.83 2 Ile 5.61 4 
Gly 17.65 8 Leu 6.51 4 
Thr 4.83 3 Lys 5.90 4 
Ala 8.45 4 Pro 71.49 41 

Arg 3.55 3 
Tyr 2.14 2 OO Total 174.70 106 








Asx” [ Asn[]. Asp[] Asn+ Aspl] Gk* 0 Gin] GluQ] Gln+ Glu[T] O O Asx^ O Asn/Asp/Asn + Asp[] Glx* [] Gln/Glu/Gln + Glu. The same below. 
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Table 2 Percent of the secondary structure conformational 
unit of antibacterial peptide MDL-2 in different conditions 
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Fig. 4 Effects of MDL-2 on permeability of Escherichia coli and Staphylococcus aureus 
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Fig. 5 Transmission electron micrographs of Escherichia coli and Staphylococcus 

aureus untreated and after treatment with antibacterial peptide MDL-2 
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